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M13 VHPCR1. 



HinD III"' 

A£kGCIIATGAATATGCAAATCCTCTGAATCTACATGGTAAATATAGGTTTGTCTATACCA 
10 20 30 40 50 60 

CAAACAGAAAAACATGAGATCACAGTTCTCTCTACAGTTACTGAGCACACAGGACCTCAC 
70 80 90 100 110 120 



MGWSCIILFLVATAT 
CATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTAAGGGGCTCAC 
130 140 150 160 170 180 

AGTAGCAGGCTTGAGGTCTGGACATATATATGGGTGACAATGACATCCACTTTGCCTTTC 
190 200 210 220 230 240 

PstI 

1 5| 10 

GVHSQVQLQESGPGLVRP 
TCTCCACAGGTGTCCACTCCCAGGTCCAAC2SCAGGAGAGCGGTCCAGGTCTTGTGAGAC 
250 260 270 280 290 300 

CDR1 

15 20 25 30 

SQTLSLTCTVSGSTFSSrWW 
CTAGCCAGACCCTGAGCCTGACCTGCACCGTGTCTGGCAGCACCTTCAGCAGCTACTGGA 
310 320 330 340 350 360 

CDR2 

35 40 45 50 

/fWVRQPPGRGLEWIGKXDPN 
TGCACTGGGTGAGACAGCCACCTGGACGAGGTCTTGAGTCGATTGGAAGGATTGATCCTA 
370 380 390 400 410 420 

55 60 65 70 

SGGTKYNEKFKSRVTHIiVDT 
ATAGTGGTGGTACTAAGTACAATGAGAAGTTCAAGAGCAGAGTGACAATGCTGGTAGACA 
430 440 450 460 470 480 

75 80 85 90 

SKNQFSLRLSSVTAADTAVY 
CCAGCAAGAACCAGTTCAGCCTGAGACTCAGCAGCGTGACAGCCGCCGACACCGCGGTCT 
490 500 510 520 530 540 

CDR3 

95 100 105 110 

Y CAR YD Y Y G S S Y F D YWGQGT 
ATTATTGTGCAAGATACGATTACTACGGTAGTAGCTACTTTGACTACTGGGGCCAAGGGA 
550 560 570 580 590 600 

BstEII 
115 I 120 
T V T V S S 
CCAC GGTCACCG TCTCCTCAGGTGAGTCCTTACAACCTCTCTCTTCTATTCAGCTTAAAT 
610 620 630 640 650 660 

AGATTTTACTGCATTTGTTGGGGGGGAAATGTGTGTATCTGAATTTCAGGTCATGAAGGA 
670 680 690 700 710 720 

CTAGGGACACCTTGGGAGTCAGAAAGGGTCATTGGGAGCCCGGGCTGATGCAGACAGACA 
730 740 750 760 770 780 



TCCTCAGC TCCC AGAC TTCATGGCCAGAGATT TATAG. r— i «> 

790 800 810 r I O. J 
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VkPCRl 

■""HinD III 

AAGCTT ATGAATATGCAAATCCTCTGAATCTACATGGTAAATATAGGTTTGTCTATACCA 
38 48 58 68 78 88 



C AAACAGAAAAACATGAGATCACAGT TCTC TCTACAGTTAC TGAGCACACAGGACC TC AC 
98 108 118 128 138 148 



MGWSCI ILFLVATAT 
CATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTAAGGGGCTCAC 
158 168 178 188 198 208 

AGTAGCAGGCTTGAGGTCTGGACATATATATGGGTGACAATGACATCCACTTTGCCTTTC 
218 228 238 248 258 268 



Pvu II 
I 

15 10 
GVHSDIQLTQSPSSLSAS 
TCTCCACAGGTGTCCACTCCGACATCC^GCIGACCCAGAGCCCAAGCAGCCTGAGCGCCA 
278 288 298 308 318 328 



CDR1 

15 20 25 30 

VGDRVT I T C RASGNIHNYLA 
GCGTGGGTGACAGAGTGACCATCACCTGTAGAGCCAGCGGTAACATCCACAACTACCTGG 
338 348 358 368 378 388 

CDR2 

35 40 45 50 

WYQQKPGKAPKLLIYyrrri 
CTTGGTACCAGCAGAAGCCAGGTAAGGCTCCAAAGCTGCTGATCTACTACACCACCACCC 
398 408 418 428 438 448 



55 60 65 70 

A DGVPSRFSGSGSGTDFTFT 
TGGCTGACGGTGTGCCAAGCAGATTCAGCGGTAGCGGTAGCGGTACCGACTTCACCTTCA 
458 468 478 488 498 508 

CDR3 

75 80 85 90 

ISSLQPEDIATYYCQHFIVSr 
CCATCAGCAGCCTCCAGCCAGAGGACATCGCCACCTACTACTGCCAGCACTTCTGGAGCA 
518 528 538 548 558 568 



Bel I (requires dam host) 
I 

95 100 105 108 

PRTFGQGTKVVIKR 
CCCCAAGGACGTTCGGCCAAGGGACCAAGGTGGISM^AACGTGAGTAGAATTTAAACT 
578 588 598 608 618 628 



BamHI 
I 

TTGCTTCCTCAGT TGGATCC 
638 648 
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Sequence of MBrl VH 

Splice -1 
4, G V H S 
AGGTGTCCACTCC 

1 PstI 10 20 

Q V Q L Q E S GTELASP GAS.VTL 
CAGGTCCAACTGCAGGAGTCAGGAACTGAGCTGGCGAGTCCTGGGGCATCAGTGACACTG 
VH1BACK SITE 

30 CDR1 40 

S CKAS GYTFT I D H I I N 1 W V K K R 
TCCTGCAAGGCTTCTGGCTACACATTTACTGACCATATTATAAATTGGGTAAAAAAGAGG 

, 52a 53 CDR2 , 

PGQGLEWIG iRIYPVSGVTNYl 
CCTGGACAGGGCCTTGAGTGGATTGGAAGGATTTATCCAGTAAGTGGTGTAACTAACTAC 
60 CDR2 65 70 

I N O K F M Gl KATFSVDRSSNTVY 
AATCAAAAATTCATGGGCAAGGCCACATTCTCTGTAGACCGGTCCTCCAACACAGTGTAC 
80 82A B C 83 90 CDR3 

MVL NSLT SEDPAVYYCGR I G Fl 
ATGGTGTTGAACAGTCTGACATCTGAGGACCCTGCTGTCTATTACTGTGGAAGGGGCTTT 

CDR3 1 03 BstEII Splice 

ID F D Y I W G Q G T T V T V S S J. 

GATTTTGACTAC TGGGGCCAAGGGACCACGGTCACCGTCTCCTCA GGT 

VH1FOR SITE 



Sequence of MBrl VK 

Splice -1 
4- G V H S 
AGGTGTCCACTCC 

1 PvuII 10 20 

D I Q L TQSPPSLTVSVGERVT 
GACATTCAGCTGACCCAGTCTCCA CCATCCCTGACTGTGTCAGTAGGAGAGAGGGTCACT 
VK1BACK SITE 

27A B C D E F CDR1 . 

isc 1ksnonllwsgnrryclg| 

ATCAGTTGCAAATCCAATCAGAATCTTTTATGGAGTGGAAACCGAAGGTACTGTTTGGGC 
35 40 50 CDR2 

WHQWKPGQTPTPLIT I W T S D R I 
TGGCACCAGTGGAAACCAGGGCAAACTCCTACACCGTTGATCACCTGGACATCTGATAGG 

. 60 70 

I F Si GVPDRFIGSGSVTDFTLT 
TTCTCTGGAGTCCCTGATCGTTTCATAGGCAGTGGATCTGTGACAGATTTCACTCTGACC 
80 90 CDR3 

I S SVQAEDVAVYFCQ | Q H L D L| 
ATCAG<1AGTGTGCAGGCTGAAGATGTGGCAGTTTATTTCTGTCAGCAACATTTGGACCTT 
95 100 Bglll/Bcll Splice 

l p y ~rl f g g g t k l e i k 4, 

CCGTACACGTTCGGAGG GGGGACCAAGCTGGAGATCAAAC GTGAG 
VK1FOR SITE 
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a-Lys 17 




pSV-gpt Hindni PstI BstEII BamHI BamHI 

c Y 



P L VDJ 



FIG. 9 



pSV-hyg 
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KABAT IA 

A07 PGLVKPSQSLSLTCSVTGYSIT 

AO 9 PGLVKPSQSLFLTCSITGFPIT 

E03 PGLVKPSQSLSLTCSVTGYSIT 

GO! PGLVKPSQSLSLTCSVTGYSIT 
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CDR 1 ER2 



SGYYWN WIRQFPGNKLEWMG 

SGYYWI WIRQSPGKPLEWMG 

SGYYWN WIRQFPGNKLEWMG 

SGYYWN WIRQFPGNKLEWMG 



CDR 2 



YISYDGSNNYNPSLKN 
YITHSGETFYNPSLQS 
YISYDGSNNYNPSLKN 
YISYDGSNNYNPSLKN 



KABAT IB 



AO 6 
25G07 
B03 
GO 3 
H09 
25C10 
A12 
AO 8 
25G08 
AO 3 
C07 
HO 4 



PVLVAPSQSLSITCAVSDFSLT 
PGLVQP SQSLSI TCTVSGFS LT 
PGLVAPSQSLSITCTVSGFSLT 
PGLVQPSQSLSITCTVSGFSLT 
PVLVAPPQSLSITCTVSGFSLT 
PGLVAP SQSLS ITCTVSGF S LT 
PGLVAPSQSLSITCTVSGFSLT 
PGLVAPSQSLSITCTVSGFSLT 
PGLVAPSQSLSITCTVSGFSLT 
PGLVQPSQSLSITCTVSGFSLT 
PVLVAPSQSLSITCTVSGFSLT 
PGLVAPSQSLSITCTVSGFSLT 



NYGVL 
SYGVH 
SYGVD 
SYGVH 
SYGVH 
SYAIS 
SYAIS 
SYGVH 
SYDVD 
SYGVH 
SYGVH 
SYGVD 



WVRQPPGKGLEWLG 
WVRQSPGKGLEWLG 
WVRQPPGKGLEWLG 
WVRQSPGKGLEWLG 
WVRQPPGKGLEWLG 
WVRQPPGKGLEWLG 
WVRQPPGKGLEWLG 
WVRQPPGKGLEW** 
WVRQSPGKGLEWLG 
WVRQSPGKGLEWLG 
WVRQPPGKGLEWLG 
WVRQSPGKGLEWLG 



VIWAGGITNYNSALMS 
VIWSGGSTDYNAAFIS 
VIWGGGSTNYNSALMS 
VIWSGGSTDYNAAFIS 
VIWAGGSTNYNSALMS 
VIWTGGGTNYNSALKS 
VIWTGGGTNYNSALKS 
* * * * *GSTTYNSALKS 
VIWGGGSTNYNSALKS 
VIWSGGSTDYNAAFIS 
VI WAGG S TNYN SALMS 
VIWGVGSTNYNSALKS 



AO 2 

BO 4 

C05 

CO 9 

DO 6 

D08 

E07 

G08 

G10 

25G09 

F04 

H02 

HOI 

25C05 

B01 

B05 

Bll 



AELVMPGASVKLSCKASGYTFT 
AELVKPGASVKMSCKASGYTFT 
AELVKPGASVKLSCKASGYTFT 
AELVKPGASLKLSCKASGYTFT 
ASLVKPGASVKMSCKASGYTFT 
PELVKPGASVKLSCKASGYTFT 
AELVRPGASVKLSCKASGYTFT 
PELVKPGASVKI SCKASGYTFT 
AELVKPGASVKVSCKASGYTFT 
AELVKPGASVKMSCKASGYTFT 
TELVKPGASVKLSCKASGYTFT 
AELVKPGASVKLSCKASGYTFT 
AELVMPGASVKLSCKASGYTFT 
PELVRPGTSVKMSCKASGYTFF 
AELVKPGASVKMSCKASGYTFT 
AELVRPGSSVKLSCKDSYFAFM 
AELVKPGASVKMSCKASGYTFT 



SYWMH 
SYWIT 
SYWMH 
SYWMH 
SYWIT 
SYWMH 
DYEMH 
DYYIN 
SYWMH 
TYPIE 
SYWMH 
SYWMH 
SYWMH 
NYWMK 
SYWIT 
RHAMH 
SYWIT 



WVKQRPGQGLEWIG 
WVKQRPGQGLEWIG 
WVKQRPGRGLEWIG 
WVKQRPGQGLEWIG 
WVKQRPGQGLEWIG 
WVKQRPGQGLEWIG 
WVKQTPVHGLEWIG 
WVKQRPGQGLEWIG 
WVKQRPGQGLEWIG 
WVKQNHGKSLEWIG 
WVKQRPGQGLEWIG 
WVKQRPGQGLEWIG 
WVKQRPGQGLEWIG 
WV *QRPCQGLEWIG 
WVKQRPGQGLEWIG 
WVKQRPGHG LEW I G 
WVKQRPGQGLEWIG 



EIDPSDSYTNYNQKFKG 
DIYPGSGSTNYNEKFKS 
RIDPNSGGTKYNEKFKS 
EINPSNGGTNYDEKFKS 
DIYPGSGSTNYNEKFKS 
EINPSNGGTNYNEKFKS 
AIDPE TGGTA YNQKFKG 
WIYPGSGNTKYNEKFKG 
RIHPSDSDTNYNQKFKG 
NFHPYNDDTKYNEKFKG 
N I N P S NGGTN YNQKF KG 
NIDPSDSETHYNQKFKD 
EIDPSDSYTNYN *KVQG 
QIFPASCSI YYNEMHKD 
DIYPGSGSTNYNEKFKS 
SFTMYSDATEYSENFKG 
DIYPGSGSTNYNEKFKS 



KABAT III A 

25G05 GGLVQAWGSLSLSCAASGFTFT DYYMS 

CIO GGLVQPGGSLSLSCAASGFTFT DYYMN 

B07 GGLVQPGGSLSLSCAASGFTFT DYYMS 



WVRQP PGKA LEWLG 
WVRQP PGKALE WLA 
WVRQPPGKALEWLA 



FIRNKANGYTTEYSASVKG 
L I RHKANG YTME YSASVKG 
LIRNKANGYTTEYSASVKG 



KABAT III B 



GO 5 
B12 
D04 
D05 
F12 
F06 
D02 
F09 



GGLVKPGGSLKLSCAASGFTFS 
GGLVQPGESLKLSCESNEYEFP 
GGLVQPGGSLRLSCAASGFTFS 
GGLVQPGGSLRLSCAASGFTFS 
GGLVQPGESWKLSCVIQQ * * * * 
GGLVQPGGS LRLSCAASGFTF S 
GGLVQPGESLKLSCESNEYVIP 
GDLVKPGGSLKLSCAASGFTFS 



DYGMH 
SHDMS 
SYAMS 
SYAMS 

SYAMS 
*HDMS 
SYGMS 



WVRQAP E KG LE WVA 
VNR*********VA 
WVA *APCKCLEWVS 
WVA *APGKCLEWVS 
WVRQ *PEKRLEL VA 
WVA *APGKGLEWVS 
WVRQDSGE* LELVA 
WVRQTPDKRLEWVA 



YISSGSSTIYYADTVKG 
AINSDGGS TYYPDTMER 
AISGSGGS TYYADS VKG 
A ISGSGGS TYYADS VKG 
AINSDGGS TYYPDTMER 
AISGSGGS TYYADS AKG 
AINSDGGS TYYPDTMER 
TISSGGSYTYYPDSVKG 



KABAT III C 

E06 GGLVQPGGSMKLSCAASGFTFS 



DAWMD WVRQS P E KG LE WVA EIRNKANNHATYYAESVKG 



KABAT V A 

C04 AELVKPGASVKLSCKASGYTFT 



EYTIH WVKQRSGQGLEWIG WFYPGSGSIKYNEKFKD 
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RISITRDTSKNQFFLKLNSVTTEDTATYYCAR EGNWDGFAY 

PISITRETS KNQF F LQL N S VTTE D TAMY YC AG DRDKLGPWFAY 

RISITRDTSKNQFFLQLNSVTTEDTATYYCAR DSSGSMDY 

RISITRDTSKNQFFLKLNSVTTEDTATYYCAR VSSGYESMDY 



RLSISKDTSKSQVFLKMNSLQTDDTAVYYCAK 
RLSISKDNSKSQVFFKMNSLQADDTAIYYCAR 
RLSISKDNSKSQVFLKMNSLQTDDTAMYYCAK 
RLSISKDNSKSQVFFKMNSLQADDTAIYYCAR 
RLSISKDNSKSQVFLKMNSLQTDDTAMYYCAI 
RLSISKDNSKSQVFLKMNSLQTDDTARYYCAR 
RLSISKDNSKSQVFLKMNSLQTDDTARYYCAR 
RLSISKDNSKSQVFLKMNSLQTDD TAMYYCAR 
RLSISKDNSKSQVFLKMNSLQTDDTAMYYCAR 
RLSISKDNSKSQVFFKMNSLQADDTAIYYCAR 
RLS I SKDNS KSQVF LKMNS LQTDDTAMYYCAK 
RLSISKDNSKSQVFLKMNSLQTDDTAMYYCAS 



HGDSSGYFDY 
NDGYY 
LGRGYAMDY 
KRDYDYDRGYYYAMDY 
YYDGSFFAY 
EGYYYFAY 
IYYDGSSDYYAMDY 
13 nt. 
21 nt 
28 nt 
37 nt 
32 nt 



Ps .gene/Unproducti^ 

Unproductive 

Unproductive 

Unproductive 

Unproductive 



Unproductive 
Unproductive 



KATLTVDKSSSTAYMQLSSLTSEDSAVYYCVR 
KATLTVDTSSSTAYMQLSSLTSEDSAVYYCAR 
KATLTVDKPSSTAYMQLSSLTSEDSAVYYCAR 
KATLTVDKSSSTAYMQLSSLTSEDSAVYYCTL 
KATLTVDTSSSTAYMQLSSLTSEDSAVYYCAR 
KATLTVDKSSSTAYMQLSSLTSEDSAVYYCTI 
KATLTVD KS S STA YMQL S S LT S E D S AVY YCAR 
KATLTVDTSSSTAYMQLSSLTSEDSAVYYCAR 
KATLTVDKSSSTAYMQLSSLTSEDSAVYYCAI 
KATLTVEKSSSTVYLELSRLTSDDSAVYYCAR 
KATLTVDKSSSTAYMQLSSLTSEDSAVYYCAK 
KATLTVD KSSSTAYMQLSSLTSEDSAVY YCAR 
KA TLTVDKSSSTA YMQLSSL TSEDSAVYYCAP 
KAA WA VDTSSS TA YMQLSSL TSED TAVYFCL * 
KATLTVD KPSDTAYMQLSSLTSEDSASY YCAR 
KATLTANTSSSTAYMELSSLTSEDSAVYYCAR 
KATLTVDTSSSTSYMQLSSLTSEDSAVYYCAR 



RGLTYAMDY 

YYSNYFDY 

PNWDHYYYGMDV 

LYYYAMDY 

SSGYDY 

GAARATNAY 

GGFAY 

SPMDY 

EVPGGFYATDY 

MDYYGSSLWFAY 

TTWAFDY 

KRDYSTYFDH 

TGTEFAY 

24 nt. 



Ps .gene 

Ps .gene/Unproduct^ 
Unproductive 
Unproductive 
Unproductive 



RFTISRDNSQSILYLQMNALRAEDSATYYCAR 
RFTISRDNSQSILY LQMNA LRAED SAT Y YCAR 
RFTISRDNSQSILYLQMNALRAEDSATYYCAR 



YMILGAMDY 
GYYYDGSYYAMDY 
23 nt. 



Unproductive 



RFTISRDNAKNTLF LQMT S L RS E DTAM Y YCAR 
RFIISRDNTKKTLYLQMSSLRSED TAL YYCAR 
RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAD 
RF TISRDNSKNTL YLQMNS LRAED TA VYYCAK 
RFI ISRDNSKKTL YLQMSSLRSED TAL YYCAR 
RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAK 
RFIISRDNTKKTLYLQMSSLRSED TAL YYCAR 
RFTISRDNAKNTLYLQMSSLKSEDTAMYYCAR 



AKFHLYFDY 

REGWESRLDGDV 

RGLHWFDP 

RNYCSSPFDY 

PPMMPSY 

43 nt. 



Ps.gene 
Ps . gene 
Ps . gene 
Ps . gene 

Ps .gene/Unproductii 
P s . gene / Unp roduc t i\ 
Unproductive 



RFTISRDDSKSRVYLQMNSLRAEDTGIYYCTG 30 nt . 



KAT LTAD KS S S TVYME LSRLTSED SAVY FCAR HEDRDSSGYAMDY 
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KABAT HUMAN VH1 



FRAMEWORK 3 



STSTAYMELRSLRSEDTAWYCAR GEGWDHFDY 
HAQKFQG RVTIRRHKSTSTAYMELSSLRSEDTAVYYCAR GSRYGYDCSGYYYL 
GYAQKFQG RVTMTRNT SIS TATME LS S LRS E DT A VY Y C AR LAHFSGSPVDWFDP 



KABAT HUMAN VH2 



KHQLQPSLKS RVTISVDTSKNQFSLKLSSVTAADTAVYYCAR GGWPAAIMDV 

KS RVT I S VDTS KNQFS LK LS S VT AADT AVY YCAR MARYYDFWSGYSAYYDY 

SLKS RLSISQDTSRNQFSLRLSSVTAADTAVYYCAR HRNWGS PVHFD Y 

ESTSTAYMELSSLRSEDTAVYYCAR DSYGDYGGHY 



KABAT HUMAN VH3 



ISYITSSSSYTNYADSVKG 
SVKG 
YADSVKG 
YYADSVRD 
DSVKG 

VSAI SGSGGST YYADSVKG 
AVISYDGSNKYYADSVKG 
GAVI S YDGSNKY YADSVKG 

QYAASVKG 

KNOWN FAMILY 



RFTISRDNAKNSLYLQMNSLRADDTAVYYCAR 
RFT I SRDDSKS IAYLQVNSLKTEDTAVYYCTR 
RFTIS RDNAKNS LFLQMS SLRAEDTAF YYCAR 
RFT I SRDNSKNTLYLQMNS LRAEDTAVYYCAK 
RFTISRDNAKNSLYLQMNSLRDEDTAVYYCAR 
RFT I SRDNPKNTLYLQMNSLRSEDTAVY YCAR 
RFTI SRDNSKNTLYLQMNS LRAEDTAVYY CAR 
RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAS 
AKNSLYLQMNSLRAEDTAVYYCVR 
RFT I SRDDSKNSLYLQMNSLNTEDTAVY YCVR 



DGRFGTYSPSDY 
TIYYDSSGYPYW 
GIALDAFDI 

53 NT. UNPROD REARR 

DHSGTGGGGSGSYF 

KDNLWFDP 

D LGGRGWWPAP GG RS I Y Y YGMDV 

LEGIGTIYYYGMDV 

DDSSSWPKHFQH 

SGWPYLDY 



AVY YCAR DPRIAARPDYYYYMDV 
TAMYYCAR GAE WE P T ARY Y YGLNV 



FIG. 11 
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FR1 CDR1 

YTFT SYGIS 

GEKPGSSVKVSCKASGYTFT DYFMN 

QVQLQEIGPRTGEASETLSLICAVSGDSIS SGNW*I 

QVQLQESGPGLVK*SETLSLTCTVSGGSIS SYYWS 

GYTFT NYCMH 

QVQLQESGPGLVKpSETLSLYCAVSGDSIS SGNW*I 

GPRLGEASETLSLTCTVSGGSIS SSSYYw 

QVQLQESGPGLVKpSETLSLTCTVSGGSIS SYYWS 

LSLICAVSGSSIS SGNW*I 

SETLSLTCAVYGGSFS GYYWS 

QVQLVQSGAEVKKPGASVKVSCKASGYTFT NYCMH 

SETLSLICAVSGDSIS SGNW*I 

SRAQTGEASETLSLTCTVSGGSIS SSSYYWG 

CPLTCTVSGGSVSSGS YYWS 

GLVKPSETLSLTCTVSGGSIS SYYWS 

SFETLSLICAVSGDSIS SGNW*I 

QVQLVQSGAEVKKPGSSVKVSCKASGGTFS SYAIS 

QVQLQQWGAGLLKP SETLSLTCAVYGGSFS GYYWS 

QLQLQE S GP GLVKPSETL SLTCTVSGGS IS SSSYYWG 

GPGLVKPSQTLSLTCTVSGGSIS SGGYYWS 



FR2 

WVTTGPWTRDLRWMG 

WMRQAP GQRLEWMG 

WVRQPPGKGLEWIG 

WI r qppGKGLEWI G 

WVRQD HAQGLEWMG 

WVRQPPGKGLEWIG 

WIRQPPGKGLEWIG 

WIRQPPGKGLEWIG 

WVRQPPGKGLEWIG 

WIRQPPGKGLEWIG 

WVRQVLAQGLEWMG 

WVRQPPGKGLEWIG 

WIRQPPGKGLEWIG 

WIRQPPGKGLEWIG 

WIGSPpGKGLEWIG 

WVRQPPGKGLEWIG 

WVRQAP GQGLE WMG 

WIRQPPGKGLEWIG 

WIRQPPGKGLEWIG 

WIRQNPGKGLEWI G 



* indicates stop codon ( unsure as sequence remains in frame) 

• sequence termonates due to internal restriction site [ 
lower case denotes frame shift J 



I CDR2 



FR3 



CDR3 



■ WISAYNGNTNYAQKLQG 
WINAGNGNTKYSQKLQG 
EIHHSGSTYYNPSLKS 
RIYTSGSTNYNPSLKS 
LVCPSDGSTSYAQKFQA 
EIHHSGSTYYNPSLKS 
EINHSGSTNYNPSLKS 
YIYYSGSTNYNPSLKS 
EIHHSGSTYYNPSLKS 
EINHSGSTNYNPSLKS 
LVCPSDGSTSYAQKFQA 
EIHHSGSTYYNPSLKS 
SIYYSGSTYYNPSLKS 
YIYYSGSTNYNPSLKS 
RIYTSGSTNYNPSLKS 
EIHHSGSTYYNPSLKS 
RI I P I LG I ANYAQKFQG 
EINHSGSTNYNPSLKS 
EINHSGSTNYNPSLKS 
YIYYSGSTYYNPSLKS 



RVTMTTDTST S TAYMELRSLRS DD TAVY YCAR 

RVTITRDTSASTAYMQLSSLRSEDTAVYYCAR 

RITMSVDTSKNQFYLKLSS • 

RVTI SVDTSKNQFSLKLSSVTAADTAVYYCAR 

RVTITRDTSMSTAYMELSSLRSEDTAMYYCAR 

RITMSVDTSKNQFYLKLSS • 

RVTISVDTSKNQFSLKLSS • 

RVTISVDTSKNQFSLKLSS • 

RITMSVDTSKNQFYLKLSS • 

RVTI SVDTSKNQFSLKLSSVTAADTAVYYCAR 

RVTITRDTSMSTAYMELSSLRSEDTAMYYCAR 

RITMSVDTSKNQFYLKLSS • 

RVTIPVDTSKNQFSLKLSS • 

RVTI SVDTSKNQFSLKLSSVTAADTAVYYCAR 

RVTMSVDTSKNQFSLKLSS • 

RITMSVDTSKNQFYLKLSS • 

RVTITADKSTSTAYMELSSLRSEDTAVYYCAR 

RVTISVDTSKNQFSLKLSS* 

RVTISVDTSKNQFSLKLSS • 

RVT I S VD T S KNQF SLKL S S VTAAD TAVY YCAR 



DTVSS 
DTVSS 



DTVSS 
DTVSS 



DTVSS 
DTVSS 
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pSWl 

Hindi I I site AAGCTT 

MKYLLPTAA 
GCATGCAAATTCTATTTCAAGGAGACAGTCATAATGAAATACCTATTGCCTACGGCAGCC 
10 20 30 40 50 60 



AGLLLLAAQPAMAQVQLQE S 
GCTGGATTGTTATTACTCGCTGCCCAACCAGCGATGGCCCAGGTGCAGCTGCAGGAGT.CA 
70 80 90 100 110 120 



GPGLVAPSQSLSITCTVSGF 
GGACCTGGCCTGGTGGCGCCCTCACAGAGCCTGTCCATCACATGCACCGTCTCAGGGTTC 
130 140 150 160 170 180 



SLTGYGVNWVRQPPGKGLEW 
TCATTAACCGGCTATGGTGTAAACTGGGTTCGCCAGCCTCCAGGAAAGGGTCTGGAGTGG 
190 200 210 220 230 240 



LGMIWGDGNTDYNSALKSRL 
CTGGGAATGATTTGGGGTGATGGAAACACAGACTATAATTCAGCTCTCAAATCCAGACTG 
250 260 270 280 290 300 



SISKDNSKSQVFLKMNSLHT 
AGCATCAGCAAGGACAACTCCAAGAGCCAAGTTTTCTTAAAAATGAACAGTCTGCACACT 
310 320 330 340 350 360 



DDTARYYCARERDYRLDYWG 
GATGACACAGCCAGGTACTACTGTGCCAGAGAGAGAGATTATAGGCTTGACTACTGGGGC 
370 380 390 400 410 420 



QGTTVTVSS Smal 
CAAGGCACCACGGTCACCGTCTCCTCATAATAAGAGCTATCCCGGGCTAAGCTCGAATTC 
430 440 450 460 470 480 



FIG. 13 
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pSW2 

Hindi I I AAGCTT 

MKYLLPTAA 
GCATGCAAATTCTATTTCAAGGAGACAGTCATAATGAAATACCTATTGCCTACGGCAGCC 
10 20 30 40 50 60 



AGLLLLAAQPAMAQVQLQE S 
GCTGGATTGTTATTACTCGCTGCCCAACCAGCGATGGCCCAGGTGCAGCTGCAGGAGTCA 
70 80 90 100 110 120 



GPG LVAP SQSLSITCTVSGF 
GGACCTGGCCTGGTGGCGCCCTCACAGAGCCTGTCCATCACATGCACCGTCTCAGGGTTC 
130 140 150 160 170 180 



SLTGYGVNWVRQPPGKGLEW 
TCATTAACCGGCTATGGTGTAAACTGGGTTCGCCAGCCTCCAGGAAAGGGTCTGGAGTGG 
190 200 210 220 230 240 



LGMIWGDGNTDYNSAL KSRL 
CTGGGAATGATTTGGGGTGATGGAAACACAGACTATAATTCAGCTCTCAAATCCAGACTG 
250 260 270 280 290 300 



SISKDNSKSQVFLKMNSLHT 
AGCATCAGCAAGGACAACTCCAAGAGCCAAGTTTTCTTAAAAATGAACAGTCTGCACACT 
310 320 330 340 350 360 



DDTARYYCARERDYRLDYWG 
GATGACACAGCCAGGTACTACTGTGCCAGAGAGAGAGATTATAGGCTTGACTACTGGGGC 
370 380 390 400 .410 420 



QGTTVTVSS 
CAAGGCACCACGGTCACCGTCTCCTCATAATAAGAGCTCGAATTCGCCAAGCTTGCATGC 
430 440 450 460 470 480 



MKYLLP TAAAG 
AAATTCTATTTCAAGGAGACAGTCATAATGAAATACCTATTGCCTACGGCAGCCGCTGGA 
490 500 510 520 530 540 



LLLLAAQPAMADIVLTQSPA 
TTGTTATTACTCGCTGCCCAACCAGCGATGGCCGACATCGTCCTGACTCAGTCTCCAGCC 
550 560 570 580 590 600 



SLSASVGETVTITCRASGNI 
TCCCTTTCTGCGTCTGTGGGAGAAACTGTCACCATCACATGTCGAGCAAGTGGGAATATT 
610 620 630 640 650 660 



HNYLAWYQQKQGKSPQLLVY 
CACAATTATTTAGCATGGTATCAGCAGAAACAGGGAAAATCTCCTCAGCTCCTGGTCTAT 
670 680 690 700 710 720 



FIG. 14a 
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YTTTLADGVPSRFSGSGSGT 
TATACAACAACCTTAGCAGATGGTGTGCCATCAAGGTTCAGTGGCAGTGGATCAGGAACA 
730 740 750 760 770 780 



QY SLKINSLQPEDFGSYYCQ 
CAATATTCTCTCAAGATCAACAGCCTGCAACCTGAAGATTTTGGGAGTTATTACTGTCAA 
790 800 810 820 830 840 



HFWSTPRTFGGGTKLEIKR 
CATTTTTGGAGTACTCCTCGGACGTTCGGTGGAGGCACCAAGCTGGAAATCAAACGGTAA 
850 860 870 880 890 900 



TAAGAGCTCGAATTC 
910 

FIG. 14 b 



pSWIHPOLYMYC 

Hindi I I site AAGCTT 

MKYLLPTAA 
GCATGCAAATTCTATTTCAAGGAGACAGTCATAATGAAATACCTATTGCCTACGGCAGCC 
10 20 30 40 50 60 

AGLL LLAAQPAMAQVQLQ 
GCTGGATTGTTATTACTCGCTGCCCAACCAGCGATGGCCCAGGTGCAGCTGCAG 
70 80 90 100 110 PstI 

Polylinker 
TCTAGA GTCGAC CTCGAG 

xbal Sail Xhol 

MYC PEPTIDE 

V T V S S EOKLI SEEDLN * * 
GGTCACCGTCTCCTCAGAACAAAAACTCATCTCAGAAGAGGATCTGAATTAATAA ' 
BstEII 

GGGCTAAGCTCGAATTC 

FIG. 15 




VH3 QVQLQESGPELVKPGASVKMSCKASGYTFT 
VH8 QVQLQESGPELVKPGASVKMSCKASGYTFT 
VH-D1.3 QVQLKESGPGLVAPSQSLSITCTVSGFSLT 



CDR2 



VH3 
VH8 

VH-D1 .3 



YINPYNDGTKYNEKFKG 
YINPYNDGSKYNEKFKG 
MIW GDGNTDYNSALKS 



SYVMH 
SYVMH 
GYGVN 



WVKQKPGAGLEWIG 
WVKQKPGQGLEWIG 
WVRQP PGKGLEWLG 



I I I 



KATLTSDKSSSTAYMELSSLTSEDSAVYYCAV 
KATLTADKSSNTAYMQLSSLTSEDSAVYYCAR 
RLS I SKDNSKSQVFLKMNSLHTDDTARY YCAR 



95 CDR3 



VH3 
VH8 

VH-D1 .3 



LLLRYFFDY 

GAWSYYAMDY 

ERDYRLDY 



WGQGTTVTVSS 
WGQGTTVTVSS 
WGQGTTLTVSS 
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FR1 


QVQLQESGGGLVQPGGSLRLSCAASGFTFS 




SYAMS cdri 


FR2 


WVRQAPGKGLEWVS 




AISGSGGSTYYADSVKG CDR2 


FR3 


RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAM 




WRGIATPVSFDLGYFDY cdrs 
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BstEII 



rearranged VH genes 
from immunised mouse 
spleen DNA 



pSWIHPOLYMYC 



BstEII 



EH- 



VHD1.3 gene 

PCR amplify rearranged VH genes or 

VHD1 .3. Excise VH band from gel. 
Clone into vector for expression of VH 
domains in E.coli 




pSWIHPOLY 



repertoire of expressed 
VH domains from spleen 



repertoire of expressed 
VH domains with mutant 
CDR3 regions 



Assay for binding to antigen 
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pSW2HPOLY 
Hindi I I AAGCTT 

MKYLLPTAA 
GCATGCAAATTCTATTTCAAGGAGACAGTCATAATGAAATACCTATTGCCTACGGCAGCC 
10 20 30 40 50 60 



AGLLLLAAQPAMAQVQLQ 
GCTGGATTGTTATTACTCGCTGCCCAACCAGCGATGGCCCAGGTGCAGCTGCAG 
70 80 90 100 110 PstI 



TCTAGA GTCGAC CTCGAG 

Xbal Sail Xhol 



GGTCACCGTCTCCTCATAATAAGAGCTCGAATTCGCCAAGCTTGCATGC 
BstEII 430 440 450 460 470 



MKYLLP TAAAG 
AAATTCTATTTCAAGGAGACAGTCATAATGAAATACCTATTGCCTACGGCAGCCGCTGGA 
490 500 510 520 530 540 



LLLLAAQPAMAD IVLTQSPA 
TTGTTATTACTCGCTGCCCAACCAGCGATGGCCGACATCGTCCTGACTCAGTCTCCAGCC 
550 560 570 580 590 600 



SLSASVGETVTITCRASGNI 
TCCCTTTCTGCGTCTGTGGGAGAAACTGTCACCATCACATGTCGAGCAAGTGGGAATATT 
610 620 630 640 650 660 



HNYLAWYQQKQGKSPQLLVY 
CACAATTATTTAGCATGGTATCAGCAGAAACAGGGAAAATCTCCTCAGCTCCTGGTCTAT 
670 680 690 700 710 720 



YTTTLADGVPSRFSGSGSGT 
TATACAACAACCTTAGCAGATGGTGTGCCATCAAGGTTCAGTGGCAGTGGATCAGGAACA 
730 740 750 760 770 780 



QYSLKINSLQPEDFGSYYCQ 
CAATATTCTCTCAAGATCAACAGCCTGCAACCTGAAGATTTTGGGAGTTATTACTGTCAA 
790 800 810 820 830 840 



HFWSTPRTFGGGTKLEIKR 
CATTTTTGGAGTACTCCTCGGACGTTCGGTGGAGGCACCAAGCTGGAAATCAAACGGTAA 
850 - 860 870 880 890 900 



TAAGAGCTCGAATTC 
910 

FIG. 19 
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M K Y L L P T 
AAGCTTGCATGCAAATTCTATTTCAAGGAGACAGTCATAATGAAATACCTATTGCCTACG 
10 20 30 40 50 60 



AAAGLLLLAAQPAMAQVQLQ 
GCAGCCGCTGGATTGTTATTACTCGCTGCCCAACCAGCGATGGCCCAGGTGCAGCTGCAG 
70 80 90 100 110 120 

ESGPGLVAPSQSLSITCTVS 
GAGTCAGGACCTGGCCTGGTGGCGCCCTCACAGAGCCTGTCCATCACATGCACCGTCTCA 
130 140 150 160 170 180 

GF SLTGYGVNWVRQPP GKGL 
GGGTTCTCATTAACCGGCTATGGTGTAAACTGGGTTCGCCAGCCTCCAGGAAAGGGTCTG 
190 200 210 220 230 240 

EWLGMIWGDGNT DYNSALKS 
GAGTGGCTGGGAATGATTTGGGGTGATGGAAACACAGACTATAATTCAGCTCTCAAATCC 
250 260 270 280 290 300 

RLS I SKDNSKSQVFLKMNSL 
AGACTGAGCATCAGCAAGGACAACTCCAAGAGCCAAGTTTTCTTAAAAATGAACAGTCTG 
310 320 330 340 350 360 



HTDDTARYYCARERDYRLDY 
CACACTGATGACACAGCCAGGTACTACTGTGCCAGAGAGAGAGATTATAGGCTTGACTAC 
370 380 390 400 410 420 

WGQGTTVTVSSGGGAPAAAP 
TGGGGCCAAGGCACCACGGTCACCGTCTCCTCAGGTGGTGGTGCTCCAGCAGCTGCACCT 
430 440 450 460 470 480 

AGGGQVQLKESGPGLVAPSQ 
GCTGGAGGAGGACAGGTGCAGCTGAAGGAGTCAGGACCTGGCCTGGTGGCGCCCTCACAG 
490 500 510 520 530 540 

SLSITCTVSGFSLTGYGVNW 
AGCCTGTCCATCACATGCACCGTCTCAGGGTTCTCATTAACCGGCTATGGTGTAAACTGG 
550 560 570 580 590 600 

VRQPPGKGLEWLGMIWGDGN 
GTTCGCCAGCCTCCAGGAAAGGGTCTGGAGTGGCTGGGAATGATTTGGGGTGATGGAAAC 
610 620 630 640 650 660 

TDYNSALKSRLSISKDNSKS 
ACAGACTATAATTCAGCTCTCAAATCCAGACTGAGCATCAGCAAGGACAACTCCAAGAGC 
670 680 690 700 710 720 

QVFLKMNSLHTDDTARYYCA 
CAAGTTTTCTTAAAAATGAACAGTCTGCACACTGATGACACAGCCAGGTACTACTGTGCC 
730 740 750 760 770 780 

RERDYRLDYWGQGTTVTVS S 
AGAGAGAGAGATTATAGGCTTGACTACTGGGGCCAAGGCACCACGGTCACCGTCTCCTCA 
790 800 810 820 830 840 

TAATAAGAGCTC 
850 

FIG. 20 
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GCATGCAAATTCTATTTCAAGGAGACAGTCATAATGAAATACCTATTGCCTACGGCAGCC 
10 20 30 40 50 60 



AGLLLLAAQPAMAQVQLQES 
GCTGGATTGTTATTACTCGCTGCCCAACCAGCGATGGCCCAGGTGCAGCTGCAGGAGTCA 
70 80 90 100 110 120 



GPGLVAPSQSLSITCTVSGF 
GGACCTGGCCTGGTGGCGCCCTCACAGAGCCTGTCCATCACATGCACCGTCTCAGGGTTC 
130 140 150 160 170 180 



S LTGYGVNWVRQPPGKGLEW 
TCATTAACCGGCTATGGTGTAAACTGGGTTCGCCAGCCTCCAGGAAAGGGTCTGGAGTGG 
190 200 210 220 230 240 



CTGGGAATGATTTGGGGTGATGGAAACACAGACTATAATTCAGCTCTCAAATCCAGACTG 
250 260 270 280 290 300 



SISKDNSKSQVFLKMNSLHT 
AGCATCAGCAAGGACAACTCCAAGAGCCAAGTTTTCTTAAAAATGAACAGTCTGCACACT 
310 320 330 340 350 360 



GATGACACAGCCAGGTACTACTGTGCCAGAGAGAGAGATTATAGGCTTGACTACTGGGGC 
370 380 390 400 410 420 



CAAGGCACCACGGTCACCGTCTCCTCACGGACACCAGAAATGCCTGTTCTGGAAAACCGG 
430 440 450 460 470 480 

AAQGD I TAPGGARRLTGDQT 
GCTGCTCAGGGCGATATTACTGCACCCGGCGGTGCTCGCCGTTTAACGGGTGATCAGACT - 
490 500 510 520 530 540 

AALRDSLSDKPAKNI ILLIG 
GCCGCTCTGCGTGATTCTCTTAGCGATAAACCTGCAAAAAATATTATTTTGCTGATTGGC 
550 560 570 580 590 600 

D GMGDSE I TAARNYAEGAGG 
GATGGGATGGGGGACTCGGAAATTACTGCCGCACGTAATTATGCCGAAGGTGCGGGCGGC 
610 620 630 640 650 660 



FFKGI DALPLTGQYTHYALN 
TTTTTTAAAGGTATAGATGCCTTACCGCTTACCGGGCAATACACTCACTATGCGCTGAAT 
670 680 690 700 710 720 



AAAAAAACCGGCAAACCGGACTACGTCACCGACTCGGCTGCATCAGCAACCGCCTGGTCA 
730 740 750 760 770 780 
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TGVKTYNGALGVDIHEKDHP 
ACCGGTGTCAAAACCTATAACGGCGCGCTGGGCGTCGATATTCACGAAAAAGATCACCCA 
790 800 810 820 830 840 

TILEMAKAAGLATGNVSTAE 
ACGATTCTGGAAATGGCAAAAGCCGCAGGTCTGGCGACCGGTAACGTTTCTACCGCAGAG 
850 860 870 880 890 900 

LQDATPAALVAHVTSRKCYG 
TTGCAGGATGCCACGCCCGCTGCGCTGGTGGCACATGTGACCTCGCGCAAATGCTACGGT 
910 920 930 940 950 960 

PSATSEKCPGNALEKGG KGS 
CCGAGCGCGACCAGTGAAAAATGTCCGGGTAACGCTCTGGAAAAAGGCGGAAAAGGATCG 
970 980 990 1000 1010 1020 

ITEQLLNARADVTLGGGAKT 
ATTACCGAACAGCTGCTTAACGCTCGTGCCGACGTTACGCTTGGCGGCGGCGCAAAAACC 
1030 1040 1050 1060 1070 1080 

FAETATAGEWQGKTLREQAQ 
TTTGCTGAAACGGCAACCGCTGGTGAATGGCAGGGAAAAACGCTGCGTGAACAGGCACAG 
1090 1100 1110 1120 1130 1140 

ARGYQLVSDAASLNSVTEAN 
GCGCGTGGTTATCAGTTGGTGAGCGATGCTGCCTCACTGAATTCGGTGACGGAAGCGAAT 
1150 1160 1170 1180 1190 1200 

QQKPLLGLFADGNMPVRWLG 
CAGCAAAAACCCCTGCTTGGCCTGTTTGCTGACGGCAATATGCCAGTGCGCTGGCTAGGA 
1210 1220 1230 1240 1250 1260 



PKATYHGNIDKPAVTCTPNP 
CCGAAAGCAACGTACCATGGCAATATCGATAAGCCCGCAGTCACCTGTACGCCAAATCCG 
1270 1280 1290 1300 1310 1320 

QRNDSVPTLAQMTDKAIELL 
CAACGTAATGACAGTGTACCAACCCTGGCGCAGATGACCGACAAAGCCATTGAATTGTTG 
1330 1340 1350 1360 1370 1380 

SKNEKGFFLQVEGAS IDKQD 
AGTAAAAATGAGAAAGGCTTTTTCCTGCAAGTTGAAGGTGCGTCAATCGATAAACAGGAT 
1390 1400 1410 1420 1430 1440 



HAANPCGQIGETVDLDEAVQ 
CATGCTGCGAATCCTTGTGGGCAAATTGGCGAGACGGTCGATCTCGATGAAGCCGTACAA 
1450 1460 1470 1480 1490 1500 



RALEFAKKEGNTLVIVT AD H 
CGGGCGCTGGAATTCGCTAAAAAGGAGGGTAACACGCTGGTCATAGTCACCGCTGATCAC 
1510 1520 1530 1540 1550 1560 
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AHASQIVAPDTKAPGLTQAL 
GCCCACGCCAGCCAGATTGTTGCGCCGGATACCAAAGCTCCGGGCCTCACCCAGGCGCTA 
1570 1580 1590 1600 1610 1620 



NTKDGAVM VMS YGNSEEDS Q 
AATACCAAAGATGGCGCAGTGATGGTGATGAGTTACGGGAACTCCGAAGAGGATTCACAA 
1630 1640 1650 1660 1670 1680 



EHTGSQLRIAAYGPHAANVV 
GAACATACCGGCAGTCAGTTGCGTATTGCGGCGTATGGCCCGCATGCCGCCAATGTTGTT 
1690 1700 1710 1720 1730 1740 

GLTDQTDLFYTMKAAL GLK* 
GGACTGACCGACCAGACCGATCTCTTCTACACCATGAAAGCCGCTCTGGGGCTGAAATAA 
1750 1760 1770 1780 1790 1800 

AACCGCGCCCGGGAGTGAATTTTCGCTGCCGGGTGGTTTTTTTGCTGTTAGC 
1810 1820 1830 1840 1850 



FIG. 21c 
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MKYLLPTAA 
GCATGCAAATTCTATTTCAAGGAGACAGTCATAATGAAATACCTATTGCCTACGGCAG.ee 
10 20 30 40 50 60 

AGLLLLAAQPAMAQVQLQES 
GCTGGATTGTTATTACTCGCTGCCCAACCAGCGATGGCCCAGGTGCAGCTGCAGGAGTCA 
70 80 90 100 110 120 

GPGLVAPSQSLSITCTVSGF 
GGACCTGGCCTGGTGGCGCCCTCACAGAGCCTGTCCATCACATGCACCGTCTCAGGGTTC 
130 140 150 160 170 180 

SLTGYGVNWVRQPPGKGLEW 
TCATTAACCGGCTATGGTGTAAACTGGGTTCGCCAGCCTCCAGGAAAGGGTCTGGAGTGG 
190 200 210 220 230 240 

LGMIWGDGNTDYNSALKSRL 
CTGGGAATGATTTGGGGTGATGGAAACACAGACTATAATTCAGCTCTCAAATCCAGACTG 
250 260 270 280 290 300 

S ISKDNSKSQVFLKMNSLHT 
AGCATCAGCAAGGACAACTCCAAGAGCCAAGTTTTCTTAAAAATGAACAGTCTGCACACT 
310 320 330 340 350 360 

DDTARYYCARERDYRLDYWG 
GATGACACAGCCAGGTACTACTGTGCCAGAGAGAGAGATTATAGGCTTGACTACTGGGGC 
370 380 390 400 410 420 



QGTTVTVSS** 
CAAGGCACCACGGTCACCGTCTCCTCATAATAAGAGCTATCCCGGGAGCTTGCATGCAAA 
430 440 450 460 470 480 

MKYLLPTAA A GL 
TTCTATTTCAAGGAGACAGTCATAATGAAATACCTATTGCCTACGGCAGCCGCTGGATTG 
490 500 510 520 530 540 

L L LAA'Q P AMAD I E LVD LE I K 
TTATTACTCGCTGCCCAACCAGCGATGGCCGACATCGAGCTCGTCGACCTCGAGATCAAA 
550 560 570 580 590 600 



REQKLISEEDLN* * 
CGGGAACAAAAACTCATCTCAGAAGAGGATCTGAATTAATAATGATCAAACGGTAATAAG 
610 620 630 640 650 660 



GATCCAGCTCGAATTC 
670 



FIG. 22 
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A 

QVQLQESGPGLVQPSQSLS I 
CAGGTGCAGCTGCAGGAGTCAGGACCTGGCCTAGTGCAGCCCTCACAGAGCCTGTCCATC 

10 20 30 40 50 60 

G N P 

TCTVSGFSLTSYGVHWVRQS 
ACCTGCACAGTCTCTGGTTTCTCATTAACTAGCTATGGTGTACACTGGGTTCGCCAGTCT 

C 

70 80 90 100 110 120 



PGKGLEWLGMIWGDGNTDYN 
CCAGGAAAGGGTCTGGAGTGGCTGGGAATGATTTGGGGTGATGGAAACACAGACTATAAT 
130 140 150 160 170 180 



SALKSRLSISKDNSKSQVFL 
TCAGCTCTCAAATCCAGACTGAGCATCAGCAAGGACAACTCCAAGAGCCAAGTTTTCTTA 
190 200 210 220 230 240 



KMNSLHTDDTARYYCARERD 
AAAATGAACAGTCTGCACACTGATGACACAGCCAGGTACTACTGTGCCAGAGAGAGAGAT 
250 260 270 280 290 300 



YRLDYWGQGTTVTVSS 
TATAGGCTTGACTACTGGGGCCAAGGGACCACGGTCACCGTCTCCTCA 
310 320 330 340 



FIG. 23 



